Ribosomes are situated at a key point in every living organism, as they translate the information stored in the genome into proteins, the functional entities in cells. Ribosome biogenesis, the construction of ribosomes from RNA and ribosomal proteins, is thus fundamental. Knowledge of this process in human cells is however still sparse. So far, research on unicellular model organisms such as E. coli or S. cerevisiae has been instrumental in deciphering the mechanisms underlying ribosome biogenesis. To what extent the data obtained there can be extrapolated to human ribosome biogenesis is still unclear.
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Summary
Ribosomes are situated at a key point in every living organism, as they translate the information stored in the genome into proteins, the functional entities in cells. Ribosome biogenesis, the construction of ribosomes from RNA and ribosomal proteins, is thus fundamental. Knowledge of this process in human cells is however still sparse. So far, research on unicellular model organisms such as E. coli or S. cerevisiae has been instrumental in deciphering the mechanisms underlying ribosome biogenesis. To what extent the data obtained there can be extrapolated to human ribosome biogenesis is still unclear.
We set out to gather both descriptive and mechanistic data about the assembly of human ribosomes. At first, we adapted a tandem affinity purification method using trans-acting factors as bait proteins for efficient isolation of pre-ribosomal particles from human cell lines.
By testing several different bait proteins, precursors of both ribosomal subunits could be isolated and their composition determined. Several of the identified proteins have homologues in yeast that were shown to be involved in ribosome biogenesis. In addition, new factors could be discovered. One of them, c21orf70, was further characterized and a role in human pre-40S maturation confirmed.
To understand the role of certain proteins in ribosome biogenesis, combining tandem affinity purification with simultaneous depletion of specific factors may of great help. We constructed such a system using inducible shRNA and used it to further clarify the role of the kinase Rio2, which was already shown to be involved in the biogenesis of the small subunit. Thus, we demonstrated that reduced levels of Rio2 led to an enrichment of Rrp12 on nascent 40S subunits. Rrp12 is a factor putatively required for nuclear export of pre-ribosomal particles.
The need for Rio2 to release Rrp12 in the cytoplasm was confirmed by immunofluorescence.
Tandem affinity purification was also the basis for the finding that the kinase CK2 is involved in 60S biogenesis. When using the GTPase GNL1 as bait, we found that it associates with and is phosphorylated by CK2 at Ser51. Mutating this residue to alanine increased the affinity of GNL1 to pre-60S particles, suggesting that the phosphorylation leads to dissociation of GNL1 from pre-ribosomal particles in the cytoplasm. We confirmed that by showing that GNL1, besides other 60S trans-acting factors, was enriched at the 60S peak on sucrose gradient centrifugation after depletion of the structural CK2 subunit, CK2β.
At last, we found a trimer containing the 60S trans-acting factors Tif6, the ribosomal protein Rpl23 and the β isoform of BCCIP (BRCA2 and Cdc1 interacting protein). BCCIP has been implicated in DNA double strand break repair and regulation of cell proliferation in human 9 cells, whereas the yeast homologue Bcp1p is necessary for nuclear export of the lipid kinase Mss4. We could show that overexpression of BCCIPβ, but not the other isoform BCCIPα, led to a 60S export defect in human cells. This indicates an isoform-specific role in 60S biogenesis.
In summary, the tandem affinity purification in combination with inducible protein depletion was proven to be a valuable tool for the human ribosome biogenesis pathway. Besides the identification of trans-acting factors, it also served as a starting point for investigations into molecular details of ribosome assembly. Auch die Hypothese dass die Proteinkinase CK2 and der Biogenese der 60S-Untereinheit beteiligt ist, basierte auf der hier beschriebenen TAP-Methode. Die GTPase GNL1 bildete einen Komplex mit CK2, und wird von dieser an Serin 51 phosphoryliert. Nachdem dieses
